
 
 

  

Summitville Mine Superfund Site NRRB II; Response to Comments  
 

Context for NRRB Review 
 

The Agency commissioned an internal review committee to evaluate the Superfund 
program.  The committee’s report entitled, A Superfund 120 Day Study, made a recommendation 
(#41) as stated: 
 

OSWER should set up a review team of headquarters and regional staff to make sure that 
selected remedies at sites incorporate new technology and the most cost-effective cleanup 
approach based on experience since the remedy selection. 

 
As a result of the 120-Day Study, OSRTI decided to conduct such a review at two 

different sites: Vineland Chemical Superfund Site and the Summitville Mine Superfund Site.  
The National Risk-based Priority Panel reviewed Vineland and the NRRB was asked to review 
the Summitville Mine Site.  It is important to remember that the NRRB does not change the 
Agency’s current delegations or alter in any way the public’s role in site decisions. 
 

Overview of the Selected Action 
 

The Summitville Mine Site is located in the San Juan Mountains of south central 
Colorado and includes approximately 580 acres of disturbed area.  During the most recent 
mining period at the site (1984 though 1992), the mineral reserves were developed as a large 
tonnage, open-pit mining operation.  Gold and silver were extracted from the ore in a large, on-
site cyanide heap leach operation. The mine operator declared bankruptcy in 1992 at which time 
EPA assumed control of the site.  Releases of acid mine drainage (AMD) from the site have 
affected surface water and sediments in the Alamosa River downstream of the site.  The 
contaminants of concern include copper, zinc, aluminum, and iron.  The Record of Decision 
(ROD) signed in 2001 called for the construction of a new water treatment plant (to replace an 
older plant) along with other measures designed to primarily to redirect surface water run-off.  
The selected remedy had already undergone an NRRB review in 2001. 

 
NRRB Advisory Recommendations 

 
To facilitate the review, a series of charge questions was developed that would be 

responsive to the 120 Day Study Recommendation.  These questions were as follows: 
 

•	  Are applicable or relevant and appropriate requirements (ARARs), especially water 
quality standards, appropriately applied in determining discharge levels? 

 
•	  Are there significantly lower-cost technologies that currently could substitute for the 

selected technology?  
 

•	 Are there any outstanding issues remaining from the previous Board review? 
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Summitville Mine Superfund Site NRRB II; Response to Comments 

Additionally, the Agency undertook a series of studies to help guide the review process. 
These included a study of the water treatment plant design and an evaluation by the Office of 
Research and Development (ORD) focusing on the potential use of new technologies that have 
become available since the ROD was signed in 2001. 

The NRRB reviewed the information package describing the Regions cleanup decision 
and the accompanying results of the studies mentioned above with Dale Vodenhal, James, 
Hanley, Brian Caruso, and Russ Leclerc from EPA Region 8 and Austin Buckingham, and Jeff 
Deckler from the State of Colorado on July 19, 2005.  Based on this review and discussion, the 
Board offers the following comments: 

1.	 Based on the information presented to the Board, the majority of the aluminum in the 
Alamosa River comes from non-site sources (upstream at Alamosa River Segment 3a).  
EPA Superfund policy is generally not to establish cleanup goals below background 
levels. Yet, at this site, the State is proposing discharge criteria for the water treatment 
plant, well below background levels. At the meeting, the State indicated that the lack of 
assimilative capacity in the Alamosa River due to the high background in Segment 3a, 
requires that the Summitville treatment plant meet water quality standards at the end of 
the discharge pipe. Specifically, they indicated that a benefit of the discharge criteria was 
to meet the water quality standards at Alamosa River Segment 3c by diluting the elevated 
aluminum concentrations in the river.  The proposed approach in this case would 
necessitate the construction of a two-stage water treatment plant with an incremental 
capital cost of $7 million compared to a one-stage plant, even though the one-stage 
treatment plant which may produce an effluent consistent with background water quality. 
 The Board recommends that the Region address the Superfund policy in light of the 
preferred remedy. 

RESPONSE 

Region 8 is correcting a factual error made both in the prepared written materials and the 
oral presentations to the NRRB. The incremental capital cost of the two-stage plant 
design over the basic cost estimate for a one-stage treatment facility is not seven million 
dollars, but rather $1.7 - $3.0 million depending upon whether the one-stage facility is 
constructed inside a large building space to easily upgrade the process to two-stages later. 
The smaller cost differential is associated with a one-stage plant layout in a building large 
enough to accommodate the additional equipment needed for the two-stage process. The 
larger cost differential is for a one-stage treatment system that fits in a small building that 
would need significant expansion [i.e. additional dollars for additional floor space] to 
accommodate two-stage process equipment installed later.   
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EPA does not generally clean up environmental media (surface water, groundwater, soils) 
below natural background levels. This helps avoid response actions that create "clean 
tributaries" amid widespread watershed contamination from natural sources.   

Summitville sampling plans were designed to provide useful data to determine whether a 
release represents conditions altered by human activity. Such information has been used 
to determine whether a response action is precluded by CERCLA section 104(a)(3)(A). 
That section restricts in certain respects the authority of the federal government to take a 
CERCLA response action to a release “of a naturally occurring substance in its unaltered 
form, or altered solely through naturally occurring processes or phenomena, from a 
location where it is naturally found.” This limitation on response applies where a release 
is unaltered by human activity. If action is not precluded and EPA determines that action 
is warranted, the degree of cleanup is governed by CERCLA section 121 and the NCP. 
Neither sections 104 or 121 of CERCLA nor the NCP require EPA to clean up to pre-
mining levels.  A review of natural background levels was considered in the analysis of 
ARARs and technical impracticability of meeting certain standards. In this instance, our 
investigation of the natural background conditions has also assisted us in determining the 
feasibility of achieving the cleanup goals. At Summitville, determining the pre-mining 
baseline condition was a difficult task because mining activities often disturb 
mineralization in profound ways. Mining activities, such as removing overburden, 
tunneling into the ground, and removing ore, generally expose naturally-occurring 
mineralization to accelerated oxidation. These activities can also change ground water 
and surface water flow regimes, which can facilitate the release of metals into the 
environment.  Other factors also complicate efforts to determine pre-mining conditions at 
disturbed mineralized deposits. In many cases, mineralized areas are highly 
heterogeneous. Highly variable conditions reduce the ability to determine whether any 
particular area is undisturbed and representative of pre-mining, site-wide conditions. 
Moreover, efforts to associate releases to particular areas through metal ratios is 
complicated by seasonal variability and chemical and physical processes that occur as the 
water moves from the mineralized area to the sampling point. The unique nature of each 
mineral deposit also limits the ability to rely on undisturbed mineralized areas in other 
geographic locations as representative of the pre-mining conditions at the subject site.   

Natural background concentrations of metals in the highly mineralized upper Alamosa 
River watershed are quite often elevated above risk-based values or regulatory criteria 
and standards. Risk-based values are those concentrations at or above which an 
unacceptable human health or ecological effect may occur.  Regulatory levels, including 
applicable or relevant and appropriate requirements (ARARs) may or may not be risk-
based values. Whenever naturally occurring background concentrations exceed risk-
based or regulatory values, the Summitville risk managers have separately considered 
risks caused by site contributions from those present at natural background levels. This 
enables the Site team to gain perspective and make better cleanup decisions.  EPA's 
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cleanup decisions are based upon both risk assessment and consideration of “applicable 
or relevant and appropriate requirements” (ARARs). As long as the jurisdictional 
prerequisites for the State water quality standards are met, CERCLA gives EPA the 
ability to perform any activity necessary to protect public health and the environment. 

Aluminum UAA 
TR (ug/l) Upper 

Alamosa 
River 
Bkgrd 

Site 
Bkgrd* 

Pre-
Mining 

Alamosa 
River 

Current 
WTP 

New 
2-Stage 
WTP 

pH 5/9 

New 
1-Stage 
WTP 
pH 9 

** 
WF5.5 RAL 

Applicable 
State Water 

Quality 
Standard 

Range 
Mean 
85th%ile 

2780 
3580 

1291 
2247 

1600-2500 
4300 
5800 

100-400 2000-10000 
5400 7900 

12580 
5000 87 chronic 

750 acute 
RAL is the modeled Remedial Action Level for the Site needed to meet downstream standards (ROD 2001) 
TR means total recoverable analysis 
ug/l means micrograms per liter 
WF5.5 is Summitville Mine downstream point of compliance whose monitoring data are compared to RAL 
WTP means water treatment plant 
UAA means the Use Attainability Analysis prepared as the Statement of Basis for amending state water 
quality standards 
*Background includes upper Wightman Fork, Cropsy Creek and North Mountain tributaries  
**Record of data 2000-2005 

Review of the aluminum data depicted above shows that the current WTP effluent 
exceeds background concentrations for both the Alamosa River and the Wightman Fork, 
and does not meet downstream standards.  [Note coincidentally, current WTP effluent 
does not pass the WET test]  A new 2-stage WTP would pass the WET test 50% of the 
time, meet the existing stream standards, and discharge aluminum at concentrations less 
than the Alamosa River and Summitville background.  A new 1-stage WTP effluent 
would likely exceed Summitville background concentrations at least part of the time, 
would never meet the existing stream standards for aluminum nor would it pass the WET 
Test. 

The purpose of the 2-stage is neither to treat below a background concentration nor dilute 
the water in Wightman Fork or the Alamosa River.  Rather the purpose of the 2-stage 
water treatment plant is to meet ARARs, i.e. 1) meet the downstream standards and 2) 
pass the WET Test.  Because background concentrations exceed the existing aluminum 
standard (which protects the designated use), there is no assimilative capacity.  For this 
reason, the WTP effluent criteria are set equal to the stream standard.   
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2.	 From the information presented to the Board, it is unclear whether a two-stage water 
treatment plant is necessary.  For example, the package includes numerous statements 
and/or conclusions indicating a minimal improvement in water quality by adding the 
second stage. Specifically, the package states on page 15 that the main driver for 
non-compliance with the aluminum criteria is not the Summitville site or the choice 
between a one- and two-stage treatment system, but rather the predominant loading 
source is from Iron, Alum and Biter Creeks, which are upstream of Wightman Fork.  As 
stated on page 16, the additional reduction in aluminum concentrations in the Alamosa 
River from the use of two-stage treatment is minimal and comes with an increase in 
capital costs and annual operation and maintenance costs.  Given the minimal 
improvement on Alamosa River water quality, this expenditure may be of questionable 
benefit and significant cost savings may be realized by staying with one-stage treatment.  
Although the package appeared to provide justification for a one-stage water treatment 
plant, the Region and the State indicated that they believed two stages might be more 
appropriate. The Board recommends that the Region and State reconcile this apparent 
difference and ensure that the Administrative Record is clear on the preferred approach. 

RESPONSE 

The EPA Region 8 and State concede that due to background contributions, the 
aluminum concentrations in the Alamosa River could be reduced by approximately 25 
pounds per day or less than 10% as presented in the following table when comparing a 1-
stage with a 2-stage water treatment plant.  However, the decision to construct a 2-stage 
water treatment plant is driven by the stream standard. 

Mass Reduction Due to Water Treatment Alternatives 
        Percent  Reduction
        Alamosa  River
    Mass Reduction  Segment 3c (AR41.2)

 Pounds/day   Low Flow High Flow 
Aluminum  One stage 24.0 3.7 0.0 

  Two stage 56.5 8.6 2.3 

Based on bench scale tests, a single-stage water treatment plant would produce an 
aluminum effluent between 2000 and 10,000 ug/l.  A two-stage plant would produce an 
aluminum effluent between 100 and 400 ug/l.  The Alamosa River Segment 3b aluminum 
stream standard is 750 ug/l (acute) and 87 ug/l (chronic). The substantive requirements 
and criteria from State of Colorado Regulation No. 61 & 62 for discharge from a point 
source (that is the water treatment plant end-of-pipe discharge) are that the effluent meet 
the numerical stream standards for the nearest downstream segment where such numeric 
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Summitville Mine Superfund Site NRRB II; Response to Comments 

standards exist. In the case of Summitville, the nearest downstream segment is the 
Alamosa River Segment 3b.  On this segment, there are standards for all of the 
contaminants of concern, including aluminum.  A single stage water treatment plant not 
only fails to attain the necessary effluent aluminum concentration, but it also fails the 
WET test.  Bench scale tests indicated that the failure of the WET test was most likely 
due to the high aluminum concentrations. 

In order to bypass the aluminum and/or WET test requirements, any of the following 

could be explored. 


i.	 Regarding the failure of the WET test, a toxicity identification evaluation (TIE) 
and a toxicity reduction evaluation (TRE) can be performed.  The TIE and TRE is 
standardized method of analysis to determine the synergistic and additive affects 
of all of the pollutants with the goal of finding which toxicant(s) is specifically 
causing the WET test failure.  A laboratory assessment is conducted which 
selectively removes each toxicant.  If aluminum is defined as the sole toxicant, 
and by removing the aluminum, the effluent would then pass the WET test, then 
the WET test could be replaced with the applicable water quality standard. The 
applicable water quality standard is 750 ug/l aluminum, thus no ground is gained 
with this analysis. 

ii.	 CERCLA 121(d)(3)(A-F) allows waivers of ARARs. The waiver of standard 
must conform with one of the following: 
a.	 The remedial action (RA) is an interim measure and will become part of a 

total remedial response that will attain such level or standards of control when 
complete. 
Attaining such a level or standard of control over the entire site is extremely 
unlikely because there are too many non-point source contaminant loads that 
can not be identified or controlled to the degree necessary to conform to the 
aluminum standard. 

b.	 Compliance with the standard results in greater risk. 
Compliance with the standard does not result in greater risk. 

c.	 Compliance is technically impracticable. 
Compliance is not technically impracticable. The proposed two-stage water 
treatment plant is commonly available and is used at several mine sites. 

d. RA selected will attain a standard of performance equivalent to the ARAR. 
The standard of performance for aluminum removal for a two-stage water 
treatment plant is sufficient to meet the ARAR. However if the agencies had 
defined the remedial action objective as the resultant river quality rather than 
attainment of the ARAR, there is less than a 10 % difference in reduced 
aluminum load. This might provide an argument that the alternative water 
treatment processes (1-stage and 2-stage) are essentially equivalent in their 
effect on the river. 
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e.	 If a State ARAR, has the ARAR has been consistently applied. 
The ARAR, which is both a Federal and State ARAR, is consistently applied 
across all Colorado CERCLA sites and NPDES-permitted dischargers. 

f.	 Compliance with the ARAR is not balanced with the availability of funds to 
respond to other sites. 
EPA has never waived an ARAR that is technically achievable on the basis of 
cost alone. As shown in the response to question 6, the actual difference in 
cost between the two plants is $3 million. This opportunity cost in funds that 
would otherwise be available to fund other ongoing or new remedial actions 
at other Superfund sites is not considered significant. Furthermore, a $3 
million incremental cost does not rise to the level considered to represent a 
significant difference in the remedy. 

iii.	 The Agencies could continue working toward a change of the underlying stream 
standard and ARAR which is driving the requirement for a 2-stage water 
treatment plant.  If the standard could be changed the following are considerations 
for a change to the standard. 

The water quality standard has been assigned to the segment which is protective 
of the assigned use designation; Aquatic Life Cold 1. Since the background 
aluminum exceeds the standard, there is no assimilative capacity because all of 
the available dilutive or reactive capability provided by the receiving streamflow 
is “used up” by the background condition. For this reason, the end-of-pipe 
discharge must meet the nearest downstream segment where numeric standards 
exist and cannot exceed that standard. In 1998, the Superfund program appealed 
to the Water Quality Control Commission to change the underlying standard.  
However, these efforts were unsuccessful. Recently there appears to be some 
interest from the Water Quality Control Division to change the aluminum 
standard. These efforts will be supported with data and analysis performed for 
the Summitville Mine Superfund Site.  If the aluminum standard is changed, there 
is likely to be some relief from the aluminum criteria and therefore a change to 
the end-or-pipe discharge standards. 
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Aluminum TR AR 3a *AR3b *AR3c *AR3d 
(ug/l) 
Mean 2780 2869 3270 3085 
85th%ile 3580 4411 4930 6583 

AR 3a, 3b 3c and 3d are segments of the Alamosa River 
TR means total recoverable 
ug/l means micrograms per liter 
*Data from 1997-2005, after substantial reclamation was complete 
See Footnote 1 regarding aluminum concentration in the Alamosa River 

1 Aluminum Concentrations in the Alamosa River 

The concentration of total recoverable aluminum generally increases in the Alamosa River between Wightman Fork and Terrace Reservoir.  
The 85th percentile of total recoverable aluminum samples collected in this stretch of the Alamosa River from 1997 to 2005 is summarized in the 
table below, by river segment. 

Alamosa River 
Segment 

Total Recoverable Aluminum 
85th Percentile 

(mg/L) 

3b 4.41 
n = 23 

3c 4.93 
n = 27 

3d 6.58 
n = 24 

This increase in the total recoverable form of aluminum may be due to both an increase in pH in the downstream direction and an 
increase in sediment carried by the river. 

The graph of aluminum solubility versus pH is roughly U-shaped, with aluminum solubility reaching a minimum in the range of 6.5 to 7 (i.e., the 
bottom of the “U”).  At pH’s both more acidic and more basic than this, aluminum is more soluble.  In the Alamosa River, the pH gradually 
increases between Wightman Fork and Terrace Reservoir, with the 85th percentile pH at the lower end of Segment 3d being about 6.8, or very 
near the minimum solubility for aluminum.  Consequently, as water flows downstream in the Alamosa River one would expect the concentration 
of dissolved aluminum to generally decrease.  In fact, this is what is observed.  Part of this decrease may be due to dilution, but part of it may 
also be due to the transformation of aluminum from the dissolved to the particulate form as aluminum solubility decreases. 

The flow in the Alamosa River increases between Wightman Fork and Terrace Reservoir.  Consequently, some of the increase in total 
recoverable aluminum may be the result of more suspended sediment being carried by the Alamosa River.  Aluminum, the third most common 
element in the Earth’s crust, would be expected to increase as the concentration of suspended sediments increased.  If increased suspended 
sediment is the explanation for the observed increase in total recoverable aluminum then iron, the fourth most common element in the Earth’s 
crust, should also increase.  For the same period of record as the aluminum data presented in the above table, the concentration of total 
recoverable iron consistently increases in the downstream direction. Consequently, the increase in total recoverable aluminum in the Alamosa 
River between Wightman Fork and Terrace Reservoir is likely due, in part, to an increase in suspended sediment carried by the river. 
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Summitville Mine Superfund Site NRRB II; Response to Comments 

3.	 If the Region is going to consider something other than current aluminum discharge 
limits (i.e., background as discussed in a previous comment), then the Board recommends 
that both the concentration and the chemical form be evaluated at the point of 
compliance.  The Board notes that aluminum toxicity can be measured in a variety of 
different ways (e.g., total recoverable aluminum, dissolved aluminum).  If the goal of the 
state standard is to ensure removal of aluminum so as to be non-toxic to fish, there may 
be flexibility in how that goal is met.  Additionally, it is recommended that the Region 
evaluate whether national fish data was used in establishing the water quality information 
and whether the use of site-specific fish data is more appropriate. 

RESPONSE 

The applicable aluminum standard is based on the total recoverable form.  The current 
State standards are based on the approved National Criteria, LC50 database, which 
requires 8 ‘families’.  In the evaluation of the applicability of this data, a ‘family’ can be 
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removed from consideration but must be replaced with another ‘family’, resulting in a 
recalculation of the receptor data. Modifying the ‘family’ species would require approval 
by the Water Quality Control Commission. This has never been done for aluminum.  To 
change the fish data, site-specific water would be collected and sent to a laboratory where 
it is spiked with aluminum until aquatic life mortality is achieved.  In the end, the 
aluminum concentrations must still be protective of the use designation.  In the case of 
the Alamosa River, the use designation is Aquatic Life Cold 1.  Unless or until the use 
designation is changed, that would still be a limiting factor. 

However, this approach of recalculating the receptor data could be conducted to 
determine if it changes the aluminum concentration that must be achieved at the end-of-
pipe. Apparently, there is software available that allows a virtual emulation of the WET 
test by manipulating the parameters to assess those factors which lead to failure of the 
WET test.  This is being explored. 

4.	 A key justification for a two-stage water treatment plant is the application of the water 
quality standards for Alamosa River Segment 3c directly to the discharge from the 
treatment plant, even though Segment 3c is approximately eight miles downstream.  
Similarly, another key justification is the results of Whole Effluent Toxicity (WET) tests 
during water treatability studies. Based on the package and presentation to the Board, it 
is not clear whether the application of these requirements to the end of the pipe in these 
site-specific situations is based on State or Federal water discharge regulations or 
whether it is an application of State or Federal policy. The Board recommends that the 
Region and the State further examine the basis for these proposed discharge requirements 
and explore whether the flexibility exists to determine which are truly ARARs and which 
could be modified (i.e., to allow other discharge limits or points of compliance which 
may be more appropriate for the stream sections near the point discharge). 

RESPONSE 

There is no question that the stream standards and the WET test are ARARs and that they 
are being applied correctly. The discharge criteria are derived from Alamosa River 
Segment 3b which is 5.5 miles downstream of the Summitville Mine Superfund Site 
boundary, and not Segment 3c.  Both the CDPES and the NPDES require a WET test.  
The application of these standards is based on both the State (CDPES Section 
61.8(2)(b)(i)(B) & (E)) and Federal (NPDES 40 CFR Part 400-471) ARAR. The State 
ARAR is not more restrictive but the same as the Federal ARAR. 

As to the question of how stream standards are translated to discharge limits that apply at 
the end-of-pipe, the following is provided from the CDPHE WQCD.  The procedures are 
set forth in Regulation 61: 61.8(2)(b)(i)(A)), which states that ‘no discharge shall be 
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authorized that causes or contributes to an excedance of a water quality standard.’  The 
Basic Standards for surface water (Regulation 31) define the lowest flow at which the 
standards apply: acute= lowest 1 day flow with a recurrence of 3 years (also known as 
1E3); chronic = lowest 30 day average flow with a recurrence of 3 years (also know as 
30E3). A mass balance approach is used upstream 1E3 and 30E3 flows (Q1) and the 
ambient water quality (C1) (85th percentile of the representative data for dissolved 
metals, 50th percentile for the metals where the standards are in the form of total 
recoverable. Design capacity of the discharge (Q2) (i.e. the most flow from the plant 
expected), plant effluent limit is C2.  Downstream flow is derived by adding Q1 and Q2 
= Q3. Downstream water quality is C3 which is the standard. 

Q1*C1 + Q2*C2 = Q3*C3 

Or 

Q1*C1 + Q2*C2 = (Q1+Q2) * standard 

Solving for C2 produces the effluent limit 

Where C1 (upstream water quality) exceeds the standard, the discharge limit must meet 
the standards at the end-of-pipe since Reg.61.8(2)(b)(i)(A) says that no discharge can 
cause or contribute to an excedance of a water quality standard.  The only way not to 
contribute is to discharge at the standard. 

The potential to change the application of the ARAR is explored fully in the response to 
question 2. 

5. 	 If the WET test is being appropriately applied, then the Board recommends that the 
Region and the State evaluate whether there is flexibility in the selection of test 
organisms to ones which may be more appropriate for this river system. 

RESPONSE 

The WQCD regulations do not include requirements for test protocols such as species 
selection. The WQCD Biomonitoring Guidance has adopted the Federal methods which 
include the following section: 

TEST SPECIES 
For acute testing, the Division may allow the use of those 6 organisms identified in EPA 
document Methods for Measuring the Acute Toxicity of Effluents and Receiving Water 
to Freshwater and Marine Organisms, Section 6.1.2 (EPA/600/4-90/027 September 
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1991). The six organisms are Ceriodaphnia dubia, Daphnia pulex, Daphnia magna, 
fathead minnows, rainbow trout and brook trout.  The Division however will specify 
Ceriodaphnia dubia and fathead minnows, when a permittee has not request use of an 
alternative species. Random alternating of species by permittee is not allowed.  Trading 
of species is restricted to those within the common family, vertebrate and invertebrate.  It 
is acceptable to seek a species what is more resistant to a toxicant, such as D. magna 
which is slightly more resistant to salinity toxicity, although prior test failures are not 
erased from the record.  Any change in species is subject to Division approval and must 
be reflected in the permits.  For chronic testing, the only allowable test species are 
Ceriodaphnia dubia and fathead minnows.  The design basis for the new water treatment 
plant and bench scale WET test used the fathead minnows and Ceriodahpnia dubia. 

6.	 Based on the discussions at the Board meeting, the existing single-stage treatment system 
at a minimum, is nearing the end of its useful service life, has possible safety issues, and 
is costly to operate and maintain.  Therefore, the Board understands that a new treatment 
system is needed at the site.  Since it is unclear, however, whether two treatment stages 
are necessary, the Board recommends that the Region evaluate a phased approach to 
constructing a new water treatment plant.  The difference in timing, land utilization, and 
present value between building a full two-stage plant now or building the first stage now 
and adding the second stage later. This phased approach would allow the impact of a 
one-stage plant on river Segments 3c and 3d to be evaluated to determine if the second 
stage is necessary. This phased approach would also allow the Region to further pursue 
the use of potential innovative technologies, which in the future may lower treatment 
costs. 

RESPONSE 

The following information presents several phased approaches to obtaining new 
treatment system capability at Summitville.  Each case summary describes the resulting 
construction schedule, estimated funding requirements by fiscal quarter; and initial and 
ultimate installed treatment capacity:   

•	 Base Case (new 2-stage process in new bldg, construct 1,400 gallon per minute (gpm) 
facility as currently designed) 

nd
•	 Alternative 1 (new 1-stage process in new bldg with space for future retrofit to 2

stage, construct single stage plant initially and assess need for second stage as overall 
site remedy matures) 

nd
•	 Alternative 2 (new 1-stage in downsized bldg w/ no intent for future retrofit to 2

stage, but increase the installed capacity of the new single stage plant) 

The Base Case cost estimate is $15,256,942 and cost estimates for the alternatives are 
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factored from that definitive baseline cost schedule. 

Base Case 
•	 Current 2-stage WTP Design 
•	 A baseline construction schedule has been developed 
•	 Construction and commissioning over a three year period 
•	 Estimated quarterly funding profile presented in table 
•	 Additional cost impacts include construction contract bid support and a bidability, 

constructibility, operability evaluation (BCOE) review of the current design 
•	 Additional contract administration costs needed for inflation and COLA to labor rates 
•	 Engineering cost impact ($200,000 - $300,000) 

Alternative 1 
•	 Single-stage w/ provision for aluminum process stage later 
•	 Alternative 1 would construct just a single stage facility now 
•	 Would hold construction of the aluminum removal stage until effectiveness of other 

remedial actions can be assessed further 
•	 The new building structure design is used (20,000 square feet compared to the 10,000 

square-foot building currently housing the existing treatment plant) 
•	 Structural concrete and clarifier dome costs associated with the second clarifier were 

deleted ($1.66M reduction) 
•	 Equipment associated with the second stage is not purchased 
•	 Design is modified such that the equipment can be added later 
•	 Future area reserved for second clarifier and bldg floor space for the reaction and 

mixing systems and support equipment 
•	 The revised cost for this alternative is $13,593,881 
•	 Site work & building sizes are same, schedule unchanged 
•	 Additional costs for bid support and a BCOE review of the current design 
•	 Additional costs for Contract Administration for inflation and COLAs to labor rates 
•	 Future aluminum removal stage retrofit cost $1,663,000 
•	 Engineering cost impact - $400,000 to $500,000 

Alternative 2 (Higher peak treatment rates) 
•	 CY2005 contaminated water balance challenges the current design basis capacity of 

1,400 gpm 
•	 Releases of untreated water via the OU4 turnout structures may still be required for 

future years like 2005 
•	 This alternative is for a higher capacity single stage facility 
•	 Building structure size is reduced 20% by 4,000 square feet as the second stage 

would never be constructed 
•	 All second stage equipment is eliminated and costs reduced 
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Summitville Mine Superfund Site NRRB II; Response to Comments 

•	 1,400, 1,700 and 2,000 gpm capacities were evaluated 
•	 Process equipment costs factored using a 0.6 power ratio of the flow rates. 
•	 Footprint of the downsized building remains constant as floor space for process 


equipment does not change much with flowrate 

•	 The factored costs: $12.3M, $12.7M and $13.3M 
•	 Construction schedule would be reduced from the base alternative since the site work 

and building size is reduced 
•	 Significant engineering redesign required 
•	 Additional costs for contract administration to reflect inflation and COLAs to labor 

rates 
•	 Engineering cost impact ($600,000 to $700,000) 

Phased Construction Funding ($1000s) 

Qtr Two-Stage Alt 1 Alt 2-1400 Alt 2-1700 Alt 3-2000 

10/05 $305 $272 $246 $254 $265 
1/06 $1168 $1097 $980 $1042 $1165 
4/06 $2305 $2052 $1795 $1893 $2072 
7/06 $1561 $1383 $1193 $1238 $1288 

‡”FY06 $5339 $4804 $4214 $4427 $4790 
1/07 $2330 $2083 $1876 $1941 $1997 
4/07 $6131 $5354 $4920 $5033 $5141 

7/07 $1026 $1000 $952 $952 $952 
‡”FY07 $9487 $8437 $7748 $7926 $8090 

1/08 $240 $199 $199 $206 $213 
4/08 $160 $131 $131 $138 $145 
7/08 $31 $24 $24 $26 $28 

‡”FY08 $431 $354 $354 $370 $386 
Total 15257 13595 12316 12723 13266 
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Summitville Mine Superfund Site NRRB II; Response to Comments 

Alternative Summary 

COA Process GPM Cost $M 
Base 2-stage 1400 $15.3 

A1 1-stage retrofittable to 2-stage 1400 $13.6 

A2-1400 1-stage only 1400 $12.3 

A2-1700 1-stage only 1700 $12.7 

A2-2000 1-stage only 2000 $13.3 

Additional engineering redesign costs from $200K - $700K depending on COA 

7. 	 The aluminum and copper contaminants are expected to precipitate at different pHs in the 
proposed two-stage treatment process.  From the chart presented at the meeting for the 
one-stage plant, it appeared that there were pH ranges that had a relatively positive effect 
on aluminum reductions while only marginally increasing copper concentrations.  The 
Board recommends that the Region investigate or evaluate a single-stage treatment 
design with the pH adjusted to maximize the reduction of aluminum and copper 
concentrations with respect to aquatic toxicity. 

RESPONSE 

During 2005, the 85%tile value for dissolved aluminum in the effluent is 5.70 mg/L 
while the same statistic for dissolved copper in the effluent is 0.04 mg/L.  The 
Treatability Study reported that the most likely effluent (i.e. average for four types of 
tests) would be 5.4 mg/L dissolved aluminum when dissolved copper was reduced to 
0.007 mg/L with a single-stage process.  The same treatability tests on a two-stage 
process reported 0.12 mg/L dissolved aluminum when dissolved copper was reduced also 
to 0.007 mg/L.  In other words, the best two-stage plant cannot do any better than an 
optimized single-stage plant on copper removal.  Thus, in contrast to an expectation 
during the NRRB presentation that we could simultaneously maximize the reduction of 
both aluminum and copper at a single pH set point (something higher than pH = 9), we 
now find that removal of aluminum down to about 5.4 mg/L is the best we can do and 
still maintain control of copper below the treatment goal of 0.012 mg/L.  If we treat at pH 
below 9, we may remove some aluminum but leave significant dissolved copper. 
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8.	 The Board reviewed the conclusions presented by ORD that no alternative technology is 
now proven to work given the site-specific considerations found at Summitville.  That 
being the case, the Board recommends that he Region continue to keep informed on any 
future technology developments and consider potential pilots where there might be the 
potential for success. 

RESPONSE 

USEPA Region 8 Superfund Remedial Program continues to be supported by the 
contributions from our Hazardous Substance Technology Liaison (HSTL) program and 
the situation awareness of new technology developments that this technology support 
program provides.  Recently, Brian Caruso (Region 8 HSTL) made his recommendations 
for mine waste research during the FY06 research priorities call from ORD.  It is the 
HSTL’s opinion that no field-scale pilot studies should be conducted until USEPA has 
done the basic literature search about what is already known about carbon dioxide 
inundation of acid generating mine workings and water-saturated acid rock waste.  
Without assimilating this requisite knowledge, the Site team will be unable to effectively 
write a pilot study scope with measurable objectives.  Region 8 has met with Arcadis 
technical staff during October to see if more progress could be made on concrete 
discussions about the scope of any pilot studies. However, we have not yet overcome the 
Arcadis reluctance to be fully forthcoming about patented technology or to have them 
prepare pilot study project plans with reviewable cost estimates. 

An EPA proposal to ORD was recently prepared requesting a Pilot Study for Mine Pools. 
The following is the abstract for that proposal: 

Priority Research/Technical Support Needs for Mine Waste Sites 
Innovative Methods for Characterization and Remediation 

Carbon dioxide gas is injected into mine pools for source control to create anaerobic 
conditions to reduce oxygen, oxidation of pyrite, and generation of acid and metals.  
These reactions lead to in-situ sulfate reducing bacteria (SRB) treatment for metal sulfide 
precipitation. The exploration of this innovative technology fits in with EPA’s research 
interests and others’ potential subsurface carbon sequestration efforts to reduce climate 
change and global warming.  Carbon dioxide subsurface injection is also widely used to 
enhance oil extraction for energy development. This proposal includes a literature 
research, lab testing, and pilot scale demonstration. 
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Summitville Mine Superfund Site NRRB II; Response to Comments 

9.	 Regarding a previous Board comment on whether the remedy constitutes restoration or is 
considered source control, the Board recognizes that this issue is being discussed on a 
national level with EPA Headquarters developing a memorandum to clarify the policy. 

RESPONSE 

No response required. 
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